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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow reduction of a 
writing resistance to be compatible with brightness 

(aperture ratio) of display picture. 

SOLUTION: A first wiring pattern 2a of light transmitting <»> ( 
conductor is formed on a display board 1, and an ;: ia 

insulating film 3' formed through a thermal treatment is \ ~L^_fc — ^~ — ■/* '' 

provided covering the first wiring pattern 2a. Further, an * b) y_ T ■'' j 




opening 3a is provided to the insulating film 3' so as to * % fi\ ;i 

reach the first wiring pattern 2a, and shielding electrical / ^ 

conductor is filled into the opening 3a through a plating fc * t- / — ^ 

method which is carried out using the insulating film 3' as 
a mask, whereby a second wiring pattern 2b is formed 
by filling. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the array constitution of a display, or its 

manufacturing method. 

[0002] 

[Description of the Prior Art]The thin film transistor (it omits the following TFT) array substrate 
1 10 which constitutes the conventional liquid crystal display was manufactured as follows. 
[0003]First, as shown in drawing 6 (a), pattern formation of the gate wire 101 which consists of 
metal, such as aluminum, on the substrate 100 for a display which consists of insulating 
substrates is carried out. Next, on the substrate 100 for a display, the gate dielectric film 102, 
the silicon semiconductor layer 103, and the channel protection film 104 are formed in order, 
and the channel protection film 104 on the gate wire 101 is patterned. 
[0004]Next, after doping impurities, such as Lynn, to the silicon semiconductor layer 103 and 

forming an n + silicon field, as shown in drawing 6 (b), the silicon semiconductor layer 103 in 

which the n + silicon field was formed is patterned. 

[0005]Next, the transparent conducting film which becomes the substrate 100 for a display 
from Indium Tin Oxide (it abbreviates to ITO hereafter) is formed, and further, by patterning 
this transparent conducting film, as shown in drawin g 6 (c), the picture element electrode 105 
is formed. 

[0006]Next, pattern formation of the source drain wiring 106 is carried out on the electrode 100 
for a display. And finally, as shown in drawing 6 (d), after forming a SiNx film in the upper layer 
side of the source drain wiring 106, TFT array substrate 1 10 of a liquid crystal display is 
completed by forming the insulation protection film 107 by patterning this SiNx film. Drawing 7 
is a top view of conventional TFT array substrate 110. 
[0007] 
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[Problem(s) to be Solved by the lnvention]Generally, in a liquid crystal display, light 
transmittance becomes high and there is the feature that low electric power can perform a 
bright display, so that the area of the pixel opening 108 (refer to range and drawing 7 w hich 
were surrounded with the gate wire 101 and the source drain wiring 106) in each picture 
element region is large. 

[0008]On the other hand, low resistance-ization of the gate wire 101 and the source drain 
wiring 106 is demanded with enlargement of a liquid crystal display, etc. Although the 
technique of making - wiring width large of thickening thickness of - wiring could be considered 
as the technique of low-resistance-izing these wiring 101,106, in the conventional liquid crystal 
display, the technique of thickening thickness according to the reason for explaining below was 
not able to be adopted. 

[0009]The manufacturing process of TFT array substrate 1 10 is stabilized, namely, in order not 
to produce defects, such as an open circuit, coverage (covering nature) of each class to 
laminate must be made into a positive thing. On the other hand, thickening thickness of the 
gate wire 101 or the source drain wiring 106 becomes a factor which worsens the coverage of 
these wiring 101,106. That is, if thickness is thickened, a level difference will occur on the film 
(the gate dielectric film 102, insulation protection film 107 grade) provided in the upper layer of 
these wiring 101,106, and it will become easy to generate defects, such as an open circuit. 
Therefore, in the conventional liquid crystal display, the technique of thickening thickness could 
not be adopted as the technique of attaining low resistance-ization, but the technique of 
making large wiring width of the gate wire 101 or the source drain wiring 106 had to be taken. 
[0010] However, if wiring width is made large, the occupation area of each wiring 101,106 in a 
1 -pixel field would become large, the pixel opening 108 would become small in connection with 
it, and the problem will have arisen in the luminosity of a display screen as a liquid crystal 
display. 

[001 1]Thus, in the conventional liquid crystal display, it was requested that low-resistance-izing 
of wiring and improvement in the luminosity of a display screen were incompatible, and these 
were reconciled. 
[0012] 

[Means for Solving the Problem]A process of carrying out pattern formation of the 1st circuit 
pattern on a substrate for a display in order that this invention may attain an aforementioned 
problem, A process of covering the 1st circuit pattern forming face of said substrate for a 
display, and forming an insulator layer, It has the feature for including a process of forming in 
said insulator layer an opening which reaches the 1st circuit pattern, and a process of filling up 
said opening with the 2nd circuit pattern, and low-resistance-izing of wiring and improvement in 
a luminosity of a display screen are reconciled by this. 
[0013] 
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[Embodiment of the lnvention]The process at which the invention of this invention according to 
claim 1 forms a pattern for the 1st wiring on the substrate for a display, It has the feature to 
include the process of covering the 1st circuit pattern forming face of said substrate for a 
display, and forming an insulator layer, the process of forming in said insulator layer the 
opening which reaches the 1st circuit pattern, and the process of carrying out restoration 
formation of the 2nd circuit pattern into said opening, and this has the following operations. 
That is, if thickness of an insulator layer is thickened and the depth of an opening is made 
deep, the thickness of the 2nd circuit pattern will become thick and the wiring resistance will 
become small. Since it fills up with the 2nd circuit pattern in the insulator layer even if the 
thickness of the 2nd circuit pattern becomes thick, flattening of the 2nd circuit pattern and 
insulator layer is carried out, and a level difference is hardly formed among both. 
[0014]ln the wiring formation method of the display concerning claim 1, the invention of this 
invention according to claim 2 has the feature to carry out restoration formation of said 2nd 
circuit pattern into said opening with plating which used said insulator layer as the mask, and, 
thereby, has the following operations. That is, restoration formation of the 2nd circuit pattern 
can be carried out into an opening certainly and easily. The plating can control thickness by 
plating time, and also it can use expensive gold (Au) for the amount of consumption of a 
plating material being filled up with an opening as the 2nd circuit pattern without futility from 
coming to require only a complement. 

[0015]ln the wiring formation method of the display concerning claim 1 or 2, the invention of 
this invention according to claim 3 applies insulating resist to said substrate for a display, has 
the feature by heat-treating this insulating resist to form said insulator layer, and, thereby, has 
the following operations. That is, a thick insulator layer can be formed certainly. 
[0016]ln the wiring formation method of the display concerning claim 3, the invention of this 
invention according to claim 4 has the feature for the dielectric constant of said insulating resist 
to be three or less, and, thereby, has the following operations. That is, a high insulating 
insulator layer can be formed. 3 micrometers of marginal thickness at the time of using 
insulating resist as an interlayer insulation film can be satisfied. 

[0017]ln the wiring formation method of the display concerning claim 3 or 4, the invention of 
this invention according to claim 5 has the feature as said insulating resist to use the resist of 
acrylic, a silicon system, a fluorine system, or a polyimide system, and, thereby, has the 
following operations. That is, it becomes possible to correspond to insulation required for the 
manufacturing specification of a display, the operating specification of a display, etc., 
transparency, heat resistance, lightfastness, chemical resistance, processability, surface 
smoothness, etc. 

[0018]ln the wiring formation method of the display concerning either of claims 3 thru/or 5, 
while the invention of this invention according to claim 6 uses photosensitive resist as said 
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insulating resist, It has the feature by giving a photolithography process to this photosensitive 
resist to form said opening, and this has the following operations. Namely, an opening can be 
formed now with sufficient accuracy. 

[0019]The process at which the invention of this invention according to claim 7 forms the 1st 
circuit pattern used as the fundus of a gate wire on the substrate for a display, The process of 
covering the 1st circuit pattern forming face of said substrate for a display, and forming an 
insulating resist film, The process of forming in said insulating resist film the opening which 
reaches the 1st circuit pattern, It has the feature to include the process of heat-treating the 
insulating resist film in which said opening was formed, and the process of carrying out 
restoration formation of the 2nd circuit pattern that serves as a body part of a gate wire at said 
opening with plating which used said insulating resist film as the mask, and this has the 
following operations. That is, if thickness of an insulating resist film is thickened and the depth 
of an opening is made deep, the thickness of the 2nd circuit pattern will become thick and the 
wiring resistance of a gate wire will become small. Since it fills up with the 2nd circuit pattern in 
the insulating resist film even if the thickness of the 2nd circuit pattern becomes thick, 
flattening of the 2nd circuit pattern and insulating resist film is carried out, and a level 
difference is hardly formed between them. 

[0020]The process of removing the unnecessary part of a semiconductor layer and an insulator 
layer after the invention of this invention according to claim 8 forms a semiconductor layer and 
an insulator layer one by one on the substrate for a display with which pattern formation of the 
gate wire was carried out, The process of carrying out pattern formation of the 1st circuit 
pattern that serves as a fundus of source drain wiring on the substrate for a display, and the 
picture element electrode, The process of covering a semiconductor layer, an insulator layer, 
the 1st circuit pattern, and a picture element electrode, and forming an insulating resist film in 
the substrate for a display, The process of carrying out pattern formation of the 1st opening 
that reaches the 1st circuit pattern, and the 2nd opening that reaches a picture element 
electrode to said insulating resist film, With the process of heat-treating the insulating resist 
film in which the 1 st and 2nd opening was formed, the process of forming wrap coating 
membrane in said substrate for a display for said insulating resist film except for said 1st 
opening, and plating that used said coating membrane as the mask. It has the feature to 
include the process of carrying out restoration formation of the 2nd circuit pattern used as the 
body part of source drain wiring, and the process of removing said coating membrane in said 
1st opening, and this has the following operations. That is, if thickness of an insulating resist 
film is thickened and the depth of an opening is made deep, the thickness of the 2nd circuit 
pattern will become thick and the wiring resistance of source drain wiring will become small. 
Since it fills up with the 2nd circuit pattern in the insulating resist film even if the thickness of 
the 2nd circuit pattern becomes thick, between the 2nd circuit pattern and insulating resist films 
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carries out flattening, and a level difference is not formed between them. 
[0021]The process of removing the unnecessary part of a semiconductor layer and an insulator 
layer after the invention of this invention according to claim 9 forms a semiconductor layer and 
an insulator layer one by one on the substrate for a display with which pattern formation of the 
gate wire was carried out, The process of forming the 1st circuit pattern used as the fundus of 
source drain wiring on the substrate for a display, The process of covering a semiconductor 
layer, an insulator layer, and the 1st circuit pattern, and forming an insulating resist film in the 
substrate for a display, With the process of forming in an insulating resist film the opening 
which reaches the 1st circuit pattern, the process of heat-treating the insulating resist film in 
which said opening was formed, and plating that used said insulating resist film as the mask. It 
has the feature to include the process of filling up said opening with the 2nd circuit pattern 
used as the body part of source drain wiring, and the process of forming a picture element 
electrode on the substrate for a display, and this has the same operation as claim 8. This 
invention is a point which forms a picture element electrode on the substrate for a display in 
which source drain wiring was formed, alienation aiming at differing from claim 8 and this 
maintaining electric insulation between a picture element electrode and source drain wiring 
and between a picture element electrode and a gate wire -- it becomes unnecessary to form an 
interval (margin) 

[0022]ln the display in which the wiring for a display was formed on the substrate for a display, 
the invention of this invention according to claim 10 said wiring for a display, It has the feature 
to have the 1st circuit pattern that consists of a translucency conductor formed on the 
substrate for a display, and the 2nd circuit pattern that consists of a light blocking effect 
conductor formed on the 1st circuit pattern, and this has the following operations. That is, in 
the wiring for a display, if thickness of the 2nd circuit pattern used as a protection-from-light 
region is thickened, wiring resistance of the wiring for a display can be made small. Here, if the 
width becomes large, although the 2nd circuit pattern will become [ a protection-from-light 
region ] large, even if it thickens the thickness, a protection-from-light region does not become 
large. Therefore, even if thickness of the 2nd circuit pattern is thickened and it makes wiring 
resistance of the wiring for a display small, the protection-from-light region of the wiring for a 
display is not is expanded. 

[0023] Hereafter, an embodiment of the invention is described with reference to drawings. 
[0024]A 1st embodiment book embodiment is the example which carried out this invention to 
the transmission type liquid crystal display, and the sectional view showing the state of each 
stage of the manufacturing method is shown in drawing 1 - drawing 3 in order. 
[0025]First, as shown in drawing 1 (a), the substrate 1 for a display which consists of 
transparent insulating substrates, such as a glass substrate, is prepared, and pattern formation 
of the 1st circuit pattern 2a that serves as a fundus of the gate wire 2 on this substrate 1 for a 
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display is carried out. The 1st circuit pattern 2a uses ITO which is a transparent conducting 
film. This is the wiring material chosen since the liquid crystal display manufactured by this 
embodiment was a transmission type liquid crystal display, When carrying out this invention to 
other liquid crystal display (high-reflective-liquid-crystal display) and other displays, the 1st 
circuit pattern 2a is not limited to ITO, and should just be a conducting film in which plating, 
such as Cu, a Cu alloy, nickel, a Ni alloy, Pb, Fe, and covar, is possible. After the 1st circuit 
pattern 2a produces a film by weld slag, vacuum evaporation, etc., forming of it is carried out to 
a predetermined pattern with the photolithography method which consists of a photoengraving 
process and an etching process. 

[0026]Next, as shown in drawing 1 (b), the insulating resist film 3 is formed in the substrate 1 
for a display from on the 1st circuit pattern 2a. The insulating resist film 3 consists of with a 
dielectric constant of three or less photosensitive insulation resist, and after it carries out 
spreading formation with film production devices, such as a spinner (graphic display 
abbreviation), at the thickness of about 1-2 micrometers of thickness, it is prebaked and 
formed. 

[0027]The variety (construction material) of the insulating resist film 3 is chosen according to 
the specification of the device (this embodiment transmission type liquid crystal display) with 
which this wiring structure is incorporated, and its manufacturing process on the basis of 
insulation, transparency, heat resistance, lightfastness, chemical resistance, processability, 
surface smoothness, etc. although the acrylic Japan Synthetic Rubber positive resist or silicon 
system resin by the Dow Chemical Co. (XU71918: trade name) is used as an example in this 
embodiment -- resist -- working shape -- NEGATAIPU and POJITAIPU -- it may be whichever. 
[0028]By removing the sensitization part, after carrying out exposure development of the 
substrate 1 for a display which prebaking of the insulating resist film 3 ended via a mask 
(graphic display abbreviation), the opening 3a shown in drawin g 1 (b) is formed. The opening 
3a is formed in the depth which reaches the position which is in agreement with the formation 
position of the 1st circuit pattern 2a at the 1st circuit pattern 2a. The width alpha of the opening 
3a is set up more narrowly than pattern width beta of the 1st circuit pattern 2a. 
[0029]After forming the opening 3a, postbake is given to the substrate 1 for a display and 
conversion of the insulating resist film 3 is carried out to insulator layer 3' provided with 
insulation required for the operating specification of a transmission type liquid crystal display, 
etc., transparency, heat resistance, lightfastness, chemical resistance, processability, and 
surface smoothness. 

[0030]Next, as shown in drawing 1 (c), the substrate 1 for a display is immersed into a plating 
solution, and a film is produced by filling up selectively 2nd circuit pattern 2b used as the body 
part of the gate wire 2 with an electroless deposition method on the 1st circuit pattern 2a 
exposed to the pars basilaris ossis occipitalis of the opening 3a of said insulator layer 3'. 2nd 
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circuit pattern 2b is formed in the thickness used as the upper surface of insulator layer 3\ and 
abbreviated flush. As a material of the 2nd circuit pattern 7b, the metal below resistivity ohm- 
cm of 10micro is suitable, and when ITO is used for the 1st circuit pattern 2a, the plating 
membrane formation of the 2nd circuit pattern 2b that consists of Au or In can be carried out. 
As the 1st circuit pattern 2a, when a Cu film is formed, 2nd circuit pattern 2b that consists of 
nickel can be produced. Although Au and In are expensive materials, since membranes are 
formed by a plating process, in spite of being able to use without futility and using an 
expensive material, the rise of a manufacturing cost can be suppressed to the minimum. 
[0031]Thus, the gate wire 2 which consists of the 1st circuit pattern 2a and the 2nd circuit 
pattern 2b is formed. The gate wire 2 has the feature that the thickness of 2nd circuit pattern 
2b becomes thick, and the wiring resistance becomes small, if the depth of the opening 3a is 
made deep. 

[0032]moreover -- even if the thickness of 2nd circuit pattern 2b becomes thick -- 2nd circuit 
pattern 2b -- insulator layer 3' -- since it fills up with plating inside, flattening is carried out and 
2nd circuit pattern 2b and insulator layer 3' have the feature that a level difference is hardly 
formed among both. 

[0033]The gate wire 2 has the feature that the area (light shielding area) which intercepts light 
is small in the thickness direction of the substrate 1 for a display. That is, only 2nd circuit 
pattern 2b intercepts light along the thickness direction of the substrate 1 for a display among 
the gate wires 2 (ITO whose 1st circuit pattern 2a is a transparent electric conductor). By 
thickening the thickness, 2nd circuit pattern 2b does not have to make large the pattern width 
(it is the same as the width alpha of the opening 3a) on the structure where reduction of the 
wiring resistance is attained, and, specifically, is narrower than pattern width beta of the 1st 
circuit pattern 2a. Therefore, the pattern width becomes narrow as 2nd wiring 2b thickens the 
thickness, when desired wiring resistance is specified and considered. According to such a 
feature, the light shielding area of the gate wire 2 becomes small as thickness of 2nd circuit 
pattern 2b is thickened. 

[0034]Even if it thickens thickness of 2nd circuit pattern 2b, moreover, 2nd circuit pattern 2b, 
Since surface smoothness maintains to insulator layer 3', even if it forms the further film (gate 
dielectric film 4 mentioned later) on insulator layer 3', the inconvenience that the formed film is 
disconnected on the boundary line between 2nd circuit pattern 2b and insulator layer 3' does 
not occur, either. 

[0035]After forming the gate wire 2, the gate dielectric film 4, the silicon semiconductor layer 5 
which consists of amorphous silicons (a-Si), and the channel protection film 6 are formed in 
order. Since there is no level difference between insulator layer 3' and 2nd circuit pattern 2b 
and both upper surface is carrying out flattening mostly when forming the gate dielectric film 4, 
the gate dielectric film 4 can be formed to arbitrary thickness (thinness), without being 



http://www4ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_en 5/7/2009 



JP, 10-209463, A [DETAILED DESCRIPTION] 



Page 8 of 15 



apprehensive about an open circuit. 

[0036]After forming the gate dielectric film 4, the silicon semiconductor layer 5, and the 
channel protection film 6, the channel protection film 6 on the gate wire 2 is patterned. An end 
of patterning of the channel protection film 6 will pattern the silicon semiconductor layer 5 

which doped impurities, such as Lynn, to the silicon semiconductor layer 5, formed the n + 

silicon field, and formed the n + silicon field (refer to drawing 2 (a)). 

[0037]Next, as shown in drawing 2 (b), after forming the ITO film of about 100 nm of thickness 
all over [ for a display ] substrate 1, the 1st circuit pattern 7a and picture element electrode 8 
are simultaneously formed by patterning this ITO film according to a photolithography process. 
[0038]Next, as shown in drawing 2 (c), the with a dielectric constant of three or less insulating 
resist film 9 is formed in the substrate 1 for a display from on the 1st circuit pattern 7a and the 
picture element electrode 8. The insulating resist film 9 consists of photosensitive insulation 
resist, and after it carries out spreading formation with film production devices, such as a 
spinner (graphic display abbreviation), at the thickness of about 2-3 micrometers of thickness, 
it is prebaked and formed. 

[0039]The variety (construction material) of the insulating resist film 9 is chosen according to 
the specification of the device (this embodiment transmission type liquid crystal display) with 
which the wiring structure of this embodiment is incorporated, and its manufacturing process 
on the basis of insulation, transparency, heat resistance, lightfastness, chemical resistance, 
processability, surface smoothness, etc. According to this embodiment, silicon system resin by 
the Dow Chemical Co. which has sensitivity (XU71918: trade name), etc. are used for Japan 
Synthetic Rubber an acrylic positive resist (PC302, HRC126 grade : both trade name) and a 
light region as an example, as resist -- working shape -- NEGATAIPU and POJITAIPU -- it may 
be whichever. 

[0040]By removing the sensitization part, after carrying out exposure development of the 
substrate 1 for a display which prebaking of the insulating resist film 9 ended via a mask 
(graphic display abbreviation), the 1st opening 9a and the 2nd opening 9b which are shown in 
drawing 2 (c) are formed. The 1st opening 9a is formed in the depth which reaches the position 
which is in agreement with the formation position of the 1st circuit pattern 7a at the 1st circuit 
pattern 7a. Width alpha' of the 1st opening 9a is set up more narrowly than pattern width beta' 
of the 1st circuit pattern 7a. On the other hand, the 2nd opening 9b is formed in the depth 
which reaches the position which is in agreement with the formation position of the picture 
element electrode 8 at the picture element electrode 8. 

[0041] After forming the 1st opening 9a and the 2nd opening 9b, postbake is given to the 
substrate 1 for a display and conversion of the insulating resist film 9 is carried out to insulator 
layer 9' provided with insulation required for the operating specification of a transmission type 
liquid crystal display, etc., transparency, heat resistance, lightfastness, chemical resistance, 
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processability, and surface smoothness. 

[0042]Next, as shown in drawing 3 (a), the photoresist film 10 is formed, and a 
photolithography process is given to the photoresist film 10, and after carrying out alignment of 
the 3rd opening 10a that reaches the 1st circuit pattern 7a to the 1st opening 9a, pattern 
formation is carried out further. 

[0043]After forming the photoresist film 10 and the 3rd opening 10a, as shown in draw ing 3 (b), 
The substrate 1 for a display is immersed into a plating solution, and a film is produced by 
filling up selectively the 2nd circuit pattern 7b used as the body part of the source drain wiring 
7 with an electroless deposition method on the 1st circuit pattern 7a exposed to the pars 
basilaris ossis occipitalis of the 3rd opening 10a of the photoresist film 10. The 2nd circuit 
pattern 7b is formed in the thickness used as the upper surface of insulator layer 9', and 
abbreviated flush. 

[0044]As a material of the 2nd circuit pattern 7b, the metal below resistivity ohm-cm of 10micro 
is suitable, and when ITO is used for the 1st circuit pattern 7a, the plating film production of the 
2nd circuit pattern 7b that consists of Au or In can be carried out. As the 1st circuit pattern 7a, 
when a Cu film is formed, the 2nd circuit pattern 7b that consists of nickel can be formed. 
Although Au and In are expensive materials, since they form membranes by a plating process, 
they can be used without futility. 

[0045]Even if it thickens thickness of the 2nd circuit pattern 7b, moreover, the 2nd circuit 
pattern 7b, Since surface smoothness is maintained to insulator layer 9', even if it forms the 
further film on insulator layer 9', the inconvenience that the formed film is disconnected on the 
boundary line between the 2nd circuit pattern 7b and insulator layer 9' does not occur, either. 
[0046]Next, as shown in drawing 3 (c), the strip of the photoresist film 10 is carried out, and a 
TFT array is completed. Pattern formation of the SiNx film which turns into an insulation 
protection film if needed may be carried out. 

[0047]ln the manufacturing method of this embodiment, since the 1st the wiring 7a and picture 
element electrode 8 of the source drain wiring 7 can be created at one process, there are the 
part and an advantage that simplification of manufacture can be attained. 
[0048]The plane constitution figure of the TFT array substrate of a liquid crystal display which 
manufactured with the manufacturing method of this embodiment is shown in drawing 4. Both 
the 1st circuit pattern 2a of the gate wire 2 and the 1st circuit pattern 7a of the source drain 
wiring 7 comprise ITO which is a translucency conductor, and serve as a light transmission 
region. On the other hand, both 2nd circuit pattern 2b of the gate wire 2 and the 2nd circuit 
pattern 7b of the source drain wiring 7 comprise metal membranes (light blocking effect 
conductor), such as Au, and serve as a protection-from-light region. The 1st circuit pattern 2a 
of each wiring 2 and 7, To near 2nd circuit pattern 2b of the gate wire 2, and the 2nd circuit 
pattern 7b of the source drain wiring 7, since it is infixing between the layers of 7a and the 
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picture element electrode 8 in the insulator layers 3 and 9 of 1-3 micrometers of thickness, 
respectively, can form the picture element electrode 8, and The part, Area of the picture 
element electrode 8 can be enlarged. 

[0049]The TFT array substrate of the liquid crystal display manufactured by this embodiment 
can make small area in which the gate wire 2 intercepts light, and also it can make small area 
in which the source drain wiring 7 intercepts light. Therefore, the numerical aperture of a liquid 
crystal display becomes large, and can perform a bright display. 

[0050]Specifically, the numerical aperture of the liquid crystal display (henceforth the 1st 
embodiment article) manufactured with the manufacturing method of this embodiment and the 
numerical aperture of the liquid crystal display (henceforth the 1st comparative example article) 
manufactured with the conventional manufacturing method are as follows. Although the 
structure of a gate wire or source drain wiring differs between the 1st embodiment article and 
the 1st comparative example article, the structure of others including the arrangement 
structure of a picture element electrode is the same as that of them. Here, the numerical 
aperture was compared in a 3 inches (330x1 10 pixels) liquid crystal display. 
[0051 ]The result of having compared the 1st embodiment article with the 1st comparative 
example article is as follows. That is, in the 1st comparative example article, to being 60% of a 
numerical aperture, it becomes 80% of a numerical aperture, and the numerical aperture of the 
1st embodiment article is improving compared with the 1st comparative example article with 
the 1st embodiment article. 

[0052]The picture element electrode 8 can also be formed in the shape (in drawing 4 , the 
numerals 8a are given to this extending end) made to extend to the position doubled in the 
plane view pile on the gate wire 2 as shown in drawing 4 depending on the insulating property 
of insulator layer 3'9' or the gate dielectric film 4. Then, area of the picture element electrode 8 
can be enlarged further. 

[0053]A 2nd embodiment book embodiment is the example which carried out this invention to 
the transmission type liquid crystal display, and the sectional view showing the state of each 
stage of the manufacturing method is shown in drawing 5 in order. 

[0054]First, as shown in drawing 5 (a), the gate wire 2, insulator layer 3', and the gate dielectric 
film 4, the silicon semiconductor layer 5 and the channel protection film 6 are formed on the 
substrate 1 for a display by the same process as the process of Embodiment 1 mentioned 
above (refer to drawing 1 (a) - (c) and drawin g 2 (a)). 

[0055]Next, as shown in drawing 5 (b), after forming the ITO film of about 50 nm of thickness 
all over [ for a display ] substrate 1, the 1st circuit pattern 11a used as the fundus of the source 
drain wiring 1 1 is formed by patterning this ITO film according to a photolithography process. 
[0056]The insulating resist film 12 is formed in the substrate 1 for a display from on the 1st 
circuit pattern 11a. The insulating resist film 12 consists of with a dielectric constant of three or 
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less photosensitive insulation resist, and carries out spreading formation with film production 
devices, such as a spinner (graphic display abbreviation), at the thickness of about 2-3 
micrometers of thickness. The formed insulating resist film 12 is prebaked. 
[0057]The variety (construction material) of the insulating resist film 12 is chosen according to 
the specification of the display (this embodiment transmission type liquid crystal display) in 
which the wiring structure of this embodiment is incorporated, and its manufacturing process 
on the basis of insulation, transparency, heat resistance, lightfastness, chemical resistance, 
processability, surface smoothness, etc. According to this embodiment, silicon system resin by 
the Dow Chemical Co. which has sensitivity (XU71918: trade name), etc. are used for Japan 
Synthetic Rubber an acrylic positive resist (PC302, HRC126 grade : both trade name) and a 
light region as an example, as resist -- working shape -- NEGATAIPU and POJITAIPU -- it may 
be whichever. 

[0058]By removing the sensitization part, after carrying out exposure development of the 
substrate 1 for a display which prebaking of the insulating resist film 12 ended via a mask 
(graphic display abbreviation), the opening 12a shown in drawing 5 (b) is formed. The opening 
12a is formed in the depth which reaches the position which is in agreement with the formation 
position of the 1st circuit pattern 11a at the 1st circuit pattern 11a. Width alpha' of the opening 
12a is set up more narrowly than pattern width beta' of the 1st circuit pattern 11a. 
[0059]After forming the opening 12a, postbake is given to the substrate 1 for a display and 
conversion of the insulating resist film 12 is carried out to insulator layer 12' provided with 
insulation required for the operating specification of a transmission type liquid crystal display, 
etc., transparency, heat resistance, lightfastness, chemical resistance, processability, and 
surface smoothness. 

[0060]Next, as shown in drawing 5 (c), the substrate 1 for a display is immersed into a plating 
solution, and a film is produced by filling up selectively the 2nd circuit pattern 11b used as the 
body part of the source drain wiring 11 with an electroless deposition method on the 1st circuit 
pattern 11a exposed to the pars basilaris ossis occipitalis of the opening 12a. 
[0061 ]The 2nd circuit pattern 1 1b is formed in the thickness used as the upper surface of 
insulator layer 12', and abbreviated flush. As a material of the 2nd circuit pattern 11b, the metal 
below resistivity ohm-cm of 10micro is suitable, and when ITO is used for the 1st circuit pattern 
11a, the plating film production of the 2nd circuit pattern 11b that consists of Au or In can be 
carried out. 

[0062]As the 1st circuit pattern 11a, when a Cu film is formed, the 2nd circuit pattern 11b that 
consists of nickel can be produced. Although Au and In are expensive materials, since 
membranes are formed by a plating process, in spite of being able to use without futility and 
using an expensive material, the rise of a manufacturing cost can be suppressed to the 
minimum. 
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[0063]Next, weld slag film production of the picture element electrode 13 which consists of 
transparent conducting films, such as ITO, is carried out. this time -- the 2nd circuit pattern 11b 
-- insulator layer 12' -- since it fills up inside, flattening of the 2nd circuit pattern 11b and 
insulator layer 12' is carried out, and a level difference is hardly formed among both. 
Therefore, the picture element electrode 13 can be formed to arbitrary thickness (thinness), 
without being apprehensive about an open circuit. 

[0064]Forming of the picture element electrode 13 which formed membranes is carried out to a 
predetermined pattern according to a photolithography process (refer to drawing 5 (d)). And 
pattern formation of the SiNx film (graphic display abbreviation) which turns into an insulation 
protection film if needed is carried out, and the TFT array substrate of a liquid crystal display is 
completed. 

[0065]The source drain wiring 1 1 formed as mentioned above has the feature that the 
thickness of the 2nd circuit pattern 11b becomes thick, and the wiring resistance becomes 
small, if the depth of the opening 12a is made deep. 

[0066]The source drain wiring 1 1 has the feature that the area which intercepts light is small in 
the thickness direction of the substrate 1 for a display. That is, only the 2nd circuit pattern 1 1 b 
intercepts light along the thickness direction of the substrate 1 for a display among the source 
drain wiring 1 1 (ITO whose 1st circuit pattern 1 1a is a transparent electric conductor). By 
thickening the thickness, the 2nd circuit pattern 1 1 b does not have to make large the pattern 
width (it is the same as width alpha' of the opening 12a) on the structure where reduction of 
the wiring resistance is attained, and, specifically, is narrower than pattern width beta' of the 
1st circuit pattern 1 1a. Therefore, the pattern width becomes narrow as the 2nd wiring 11b 
thickens the thickness, when desired wiring resistance is specified and considered. It can do, 
although the source drain wiring 1 1 makes small area which intercepts light by thickening 
thickness of the 2nd circuit pattern 1 1 b for such a reason. 

[0067]The TFT array substrate of the liquid crystal display manufactured by this embodiment 
can make small area in which the gate wire 2 intercepts light, and also it can make small area 
in which the source drain wiring 11 intercepts light. Therefore, the numerical aperture (rate that 
an effective pixel electrode occupies in the 1 -pixel occupied area surrounded with the gate wire 
2 and the source drain wiring 11) of a liquid crystal display becomes large, and can perform a 
bright display. 

[0068]Specifically, the numerical aperture of the liquid crystal display (henceforth the 2nd 
embodiment article) manufactured with the manufacturing method of this embodiment and the 
numerical aperture of the liquid crystal display (henceforth the 2nd comparative example 
article) manufactured with the conventional manufacturing method are as follows. Although the 
structure of a gate wire or source drain wiring differs between the 2nd embodiment article and 
the 2nd comparative example article, the structure of others including the arrangement 
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structure of a picture element electrode is the same as that of them. Here, the numerical 
aperture was compared in a 3 inches (330x1 10 pixels) liquid crystal display. 
[0069]The result of having compared the 2nd embodiment article with the 2nd comparative 
example article is as follows. That is, in the 2nd comparative example article, to being 72% of a 
numerical aperture, it becomes 93% of a numerical aperture, and the numerical aperture of the 
2nd embodiment article is improving compared with the 2nd comparative example article with 
the 2nd embodiment article. The reason which the numerical aperture of the 2nd embodiment 
article has exceeded from the numerical aperture of the 1st embodiment article is as follows. 
Namely, since the picture element electrode 8 is mostly formed on the same flat surface with 
the source drain wiring 7 and the gate wire 2 in the 1st embodiment article, alienation aiming at 
maintaining electric insulation between the picture element electrode 8 and the source drain 
wiring 7 and between the picture element electrode 8 and the gate wire 2 -- it is necessary to 
form an interval (margin) on the other hand, the alienation above-mentioned on the structure of 
forming the picture element electrode 13 in the upper layer side of insulator layer 12', and 
separating the picture element electrode 13, the source drain wiring 11 and the picture element 
electrode 13, and the gate wire 2 in three dimensions in the 2nd embodiment article -- it is not 
necessary to form an interval (margin) therefore, the above-mentioned alienation -- the 
numerical aperture of the part which does not need to form an interval (margin), and the 2nd 
embodiment article has exceeded the numerical aperture of the 1st embodiment article. 
[0070]ln the manufacturing method of each embodiment mentioned above, although the under 
coat is not formed before formation of the gate wire 2, an under coat (for example, Si0 2 film) 

may be formed if needed. At each embodiment, although 2nd circuit pattern 2b, and 7b and 
1 1b were formed by the electroless deposition method, it cannot be overemphasized that 
circuit pattern 2b of these 2nd, and 7b and 11b can be formed by an electrolytic plating 
method, either. 

[0071]At each embodiment mentioned above, although a-Si was used as the silicon 
semiconductor layer 5, it cannot be overemphasized that polycrystal Si may be sufficient. .If 
the characteristics, such as adhesion, are thing combination [ that it is good and low 
resistance ], about the 1 st circuit pattern 2a, 7a, and 1 1 a of the gate wire 2 or the source drain 
wiring 7 and 11, 2nd circuit pattern 2b, and 7b and 11b, in plating treatment An ITO film (1st 
wiring) and Au membrane. It cannot be overemphasized that it is not what is restricted to 
combination with (the 2nd wiring). Neither the film production method of the 1st circuit pattern 
2a, 7a, and 11a nor the thing as which a vacuum evaporation film, a plating film, etc. may be 
sufficient in addition to weld slag can be overemphasized. 

[0072]ln each embodiment mentioned above, although this invention was carried out in the 
transmission type liquid crystal display, in a reflection type liquid crystal display, it can carry out 
similarly, and the usable area of a picture element region can be enlarged also in this case. 
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[0073]Although this invention was carried out in the TFT array substrate (active matrix 
substrate) of a liquid crystal display in each embodiment mentioned above, This invention can 
be carried out also in the wiring structure of a display called the matrix wiring (for example, 
wiring structure for a display of STN LCD) in which neither the nonlinear element nor the 
transistor is arranged at each picture element part of matrix electrode structure. Such wiring 
structure can be manufactured by the first half process of the manufacturing method of a 1st 
and 2nd embodiment explained with reference to drawing 1 (a) - drawing 1 (c), and the same 
process. 

[0074]lt cannot be overemphasized that this invention can be similarly carried out not only in a 

liquid crystal display but in other displays, either. 

[0075] 

[Effect of the lnvention]According to this invention, the following effects are acquired as 
mentioned above. 

[0076]The wiring resistance can be made small, without making wiring width large, if according 
to the manufacturing method of effect this invention of claims 1, 7, 8, and 9 thickness of an 
insulator layer is thickened, the depth of an opening is made deep and thickness of the 2nd 
circuit pattern is thickened (i.e., without it reduces a numerical aperture). And even if it thickens 
thickness of the 2nd circuit pattern in making wiring resistance small since it is filled up with the 
2nd circuit pattern in an insulator layer and flattening of the 2nd circuit pattern and insulator 
layer is carried out, inconvenience, such as an open circuit, will not happen to the layer formed 
in the upper layer of the 2nd circuit pattern. Therefore, low-resistance-izing of wiring and the 
improvement in a numerical aperture (improvement in the luminosity of a display screen) were 
able to be attained, without starting manufacturing inconvenience (open circuit etc.). 
[0077]An opening can be certainly filled up with the 2nd circuit pattern of an effect of claim 2, 
and the part and manufacturing precision improve. Since the plating can control thickness by 
plating time and also material can also use expensive gold (Au) for film production as the 2nd 
circuit pattern without futility from it being consumption of only a complement, reduction of a 
manufacturing cost can also be aimed at. 

[0078]an insulator layer with the effect thickness of claim 3 can be formed certainly -- the part - 
- manufacturing precision improves further. 

[0079]3 micrometers of marginal thickness at the time of being able to form the high insulator 
layer of effect insulation of claim 4, and also using resist as an interlayer insulation film can be 
satisfied, and a high-precision display can be manufactured. 

[0080]lt becomes possible to correspond to insulation required for the manufacturing 
specification of the device using the wiring for an effect display of claim 5, the operating 
specification of a display, etc., transparency, heat resistance, lightfastness, chemical 
resistance, processability, surface smoothness, etc., and a high-precision display can be 
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manufactured. 

[0081 ]The effect opening of claim 6 can be formed now with sufficient accuracy, and it 
becomes possible to manufacture the part and a still higher-precision display. 
[0082]The protection-from-light region of the wiring for an effect display of claims 10 and 11 
was able to be narrowed to the pattern width of the 2nd circuit pattern. Therefore, if the wiring 
resistance of the wiring for a display is lowered by thickening thickness of the 2nd circuit 
pattern, low-resistance-izing of the wiring for a display and the improvement in a numerical 
aperture (improvement in the luminosity of a display screen) can be reconciled. 



[Translation done.] 
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